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PROBLEM TO BE SOLVED: To provide fluid machinery 
that prevents leakage of refrigerant and can transmit 
recovered power from an expander to a compressor 
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SOLUTION: In the fluid machinery, the compressor 50 
compressing fluid not less than critical pressure of the 
fluid, an electric motor 40 driving the compressor 50, 
and the expander 60 driving the compressor 50 by 
recovering the power generated by expansion of the fluid 
are housed in a casing 31 in a hermetical state. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fluid machinery to which the expansion machine (60) which collects the power 
generated by expansion of the motor (40) and fluid which drive the compressor (50) which 
compresses a fluid more than the critical pressure of this fluid, and a compressor (50), and 
drives a compressor (50) is characterized by what was contained by the sealing condition in one 
casing (31). 

[Claim 2] It is the fluid machinery which is in the condition that rotational speed of an expansion 
machine [ said compressor (50), a motor (40), and ] (60) corresponds mutually in a fluid 
machinery according to claim 1 , respectively, and is characterized by being connected with one 
driving shaft (45). 

[Claim 3] It is the fluid machinery characterized by connecting the compressor (50) and the 
motor (40), and the expansion machine (60) in the condition that the ratio of each rotational 
speed becomes fixed while being connected in the condition that each rotational speed of a 
motor [ a compressor (50) and ] (40) corresponds mutually in a fluid machinery according to 
claim 1. 

[Claim 4] The fluid machinery characterized by said expansion machine (60) being a gearing mold 
expansion machine in a fluid machinery according to claim 1, 2, or 3. 

[Claim 5] The fluid machinery characterized by said expansion machine (60) being a root mold 
expansion machine in a fluid machinery according to claim 1, 2, or 3. 

[Claim 6] The fluid machinery characterized by said expansion machine (60) being a screw mold 
expansion machine in a fluid machinery according to claim 1 , 2. or 3. 

[Claim 7] The fluid machinery characterized by said expansion machine (60) being a rocking 
piston mold rotary expansion machine in a fluid machinery according to claim 1 , 2, or 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fluid machinery which can be transmitted to 
a compressor, without making the recovery power in an expansion machine decrease while 
preventing refrigerant leakage. 
[0002] 

[Description of the Prior Art] Conventionally, many fluid machineries equipped with the 
compressor, the motor (prime mover), and the expansion machine are indicated. For example, the 
frozen air-conditioning machine which is a frozen air-conditioning machine which uses high- 
pressure refrigerants, such as a carbon dioxide, and was equipped with the compressor, the 
prime mover, and the expansion machine is indicated by JP,2001-141315,A. The compressor and 
the expansion machine are constituted in one and. specifically, the frozen air-conditioning 
machine with which the compression moving part in a compressor has the fluid machinery which 
sensed as the expansion moving part in an expansion machine is indicated. Thereby, the power 
collected with the expansion machine will be used as driving force of a compressor, and the 
effectiveness of raising the effectiveness of a frozen air-conditioning machine further is 
expected. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned frozen air- 
conditioning machine, although the compressor and the expansion machine are constituted in 
one, the prime mover which drives a compressor is arranged at another object, and they have 
the configuration in which the revolving shaft of a prime mover pierced through the pressurized 
container, and was connected to the driving shaft of a compressor. Therefore, the seal section is 
needed for the part to which this revolving shaft penetrates a pressurized container. Opposite 
functions, such as high airtightness for this seal section to prevent leakage of the refrigerant in a 
pressurized container and reduction of the mechanical power loss by friction with a revolving 
shaft, are required. Therefore, a high technique is required of the design of the seal section, the 
material selection of the seal section, etc., and difficulty follows on them. This problem Is 
remarkable when using high-pressure refrigerants, such as a carbon dioxide, especially. 
Moreover, a cooling means is separately needed for generation of heat of a motor. 
[0004] This invention is made in view of this point, and without requiring an advanced seal 
technique, the place made into the purpose tends to demonstrate high dependability in respect 
of refrigerant leakage, and tends to offer the very small fluid machinery of power loss. 
[0005] 

[Means for Solving the Problem] The expansion machine (60) which the 1 st solution means which 
this invention devised collects the power generated in the fluid machinery by expansion of the 
motor (40) and fluid which drive the compressor (50) which compresses a fluid more than the 
critical pressure of this fluid, and a compressor (50), and drives a compressor (50) is contained 
by the sealing condition in one casing (31). 

[0006] In said 1 st solution means, said compressor (50), a motor (40), and an expansion machine 
(60) are in the condition each rotational speed of whose corresponds mutually, and the 2nd 
solution means which this invention devised is connected with one driving shaft (45). 
[0007] In said 1st solution means, the 3rd solution means which this invention devised is 
connected in the condition that a compressor (50) and a motor (40), and an expansion machine 
(60) become fixed [ the ratio of each rotational speed ], while the rotational speed of said 
compressor (50) and motor (40) is connected in the condition of being mutually in agreement. 
[0008] The 4th solution means which this invention devised uses said expansion machine (60) as 
a gearing mold expansion machine in the above 1 st, 2nd, or 3rd solution means. 
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[0009] The 5th solution means which this invention devised uses said expansion machine (60) as 
a root mold expansion machine in the above 1 st, 2nd, or 3rd solution means. 
[0010] The 6th solution means which this invention devised uses said expansion machine (60) as 
a screw mold expansion machine in the above 1 st, 2nd, or 3rd solution means. 
[0011] The 7th solution means which this invention devised uses said expansion machine (60) as 
a rocking piston mold rotary expansion machine in the above 1st, 2nd. or 3rd solution means. 
[0012] - Explain the case where the fluid machinery of operation - for example, this solution 
means, is connected to the refrigerant circuit of an air-conditioning machine. The compressor 
(50) which obtained power from the driving shaft (45) of said motor (40) compresses a refrigerant 
more than the critical pressure of this refrigerant, and sends it out to the heat exchanger as a 
radiator. The refrigerant breathed out from said compressor (50) is breathed out by the 
refrigerant circuit from a regurgitation port. On the other hand, the refrigerant sent from the 
heat exchanger as a radiator is introduced to an expansion machine (60), and expands. This 
expansion machine (60) collects the power generated by expansion of a refrigerant, and 
transmits power to said compressor (50). 

[001 3] With said 1 st solution means, since the compressor (50), the motor (40). and the 
expansion machine (60) are contained in one casing (31), the refrigerant in casing (31) is 
maintained at a sealing condition. Furthermore, the structure where the driving shaft (45) which 
connects each of a compressor (50). a motor (40). and an expansion machine (60) penetrates 
casing (31) is not taken. 

[0014] With said 2nd solution means, in the 1st solution means, said compressor (50), a motor 
(40), and an expansion machine (60) are in the condition whose rotational speed corresponds 
mutually, respectively, and since it is connected with one driving shaft (45). the power generated 
with a motor (40) is transmitted to a compressor (50) through a driving shaft (45). Moreover, the 
power collected with this expansion machine (60) is transmitted to a compressor (50) through a 
driving shaft (45). and since a compressor (50) is driven, it is used. 

[001 5] In said 3rd solution means, a compressor (50) and a motor (40) are connected in the 
condition that each rotational speed is mutually in agreement, in the 1st solution means. 
Therefore, the power generated with a motor (40) is transmitted to a compressor (50) through a 
driving shaft (45). On the other hand, the compressor (50) and the motor (40), and the expansion 
machine (60) are connected in the condition that the ratio of each rotational speed becomes 
fixed. That is. although ** which is different in it being the same is not asked, the rotational 
speed of a compressor (50) and a motor (40), and an expansion machine (60) is connected so 
that the ratio may become fixed. The power collected as rotation of a driving shaft (45) is 
transmitted to a compressor (50) through a driving shaft (45) with this expansion machine (60). 
[0016] With the 4th solution means, the power collected from the driving shaft (45) of this 
expansion machine (60) is transmitted to a compressor (50), using a gearing mold expansion 
machine as said expansion machine (60). 

[0017] With the 5th solution means, the power collected from the driving shaft (45) of this 
expansion machine (60) is transmitted to a compressor (50), using a root mold expansion 
machine as said expansion machine (60). 

[001 8] With the 6th solution means, the power collected from the driving shaft (45) of this 
expansion machine (60) is transmitted to a compressor (50), using a screw mold expansion 
machine as said expansion machine (60). 

[001 9] With the 7th solution means, the power collected from the driving shaft (45) of this 
expansion machine (60) is transmitted to a compressor (50), using a rocking piston mold rotary 
expansion machine as said expansion machine (60). 
[0020] 

[Effect of the Invention] In this invention, the compressor (50). the motor (40). and the expansion 
machine (60) are contained in one casing (31). Therefore, the driving shaft (45) which connects 
these does not penetrate casing (31), and the seal section is not required between casing (31) 
and a driving shaft (45). Therefore, high dependability can be demonstrated in respect of 
refrigerant leakage, without taking advanced seal techniques, such as the rotation sliding section, 
to take into consideration only the airtightness like joints of a fixing member and casing (31), 
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such as input and a delivery. Moreover, since there is no contact section of casing (31) and a 
driving shaft (45), the very small fluid machinery of the power loss by friction can be offered 
[0021] Moreover, a motor (40) is in a refrigerant ambient atmosphere, and since a motor (40) is 
cooled by this, a cooling means is not needed separately. 
[0022] 

[The gestalt 1 of implementation of invention] Hereafter, the operation gestalt of this invention is 
explained to a detail based on a drawing. This operation gestalt 1 is an air-conditioning machine 

(10) equipped with the fluid machinery concerning this invention. In addition, compression / 
expansion unit (30) in the gestalt of this operation is equivalent to the fluid machinery 

concerning this invention. 

[0023] «air-conditioning whole opportunity configuration» As shown in drawing 1 . the above- 
mentioned air-conditioning machine (10) is the so-called separate type of thing, and is equipped 
with the exterior unit (11) and the interior unit (13). an exterior unit (11) — the [ an outdoor fan 
(12). an outdoor heat exchanger (23). and ] — the [ 1 4 way change-over valve (21) and ] — 2 4 
way change-over valve (22) and compression / expansion unit (30) are contained. An indoor fan 
(14) and indoor heat exchanger (24) are contained by the interior unit (13). And an exterior unit 

(11) is installed in the outdoors and the interior unit (13) is installed indoors. Moreover, the 
exterior unit (1 1) and the interior unit (13) are connected by the interunit piping (15 16) of a pair. 

[0024] The refrigerant circuit (20) is established in the above-mentioned air-conditioning 
machine (10). This refrigerant circuit (20) is a closed circuit where compression / expansion unit 
(30), indoor heat exchanger (24), etc. were connected. Moreover, this refrigerant circuit (20) is 
filled up with the carbon dioxide (C02) as a refrigerant. 

[0025] The above-mentioned outdoor heat exchanger (23) and indoor heat exchanger (24) are 
constituted from fin [ of a cross fin mold ] -, and a - tube heat exchanger by each. In an outdoor 
heat exchanger (23), the refrigerant which circulates through a refrigerant circuit (20) carries out 
heat exchange to outdoor air. In indoor heat exchanger (24), the refrigerant which circulates 
through a refrigerant circuit (20) carries out heat exchange to indoor air. 

[0026] the [ above-mentioned ] — 14 way change-over valve (21) is equipped with four ports. 
As for 1 4 way change-over valve (21), piping connection of that 1st port is made with the 
regurgitation port (35) of compression / expansion unit (30). the [ this ] — Piping connection of 
the 2nd port is made with the end of indoor heat exchanger (24) through interunit piping (15), 
piping connection of the 3rd port is made with the end of an outdoor heat exchanger (23), and 
piping connection of the 4th port is made with the inhalation port (34) of compression / 
expansion unit (30). the [ and ] — 14 way change-over valve (21) switches to the condition 
(condition shown in drawing 1 with a broken line) that the condition (condition shown in drawing 1 
as a continuous line) that the 1st port and 2nd port are open for free passage, and the 3rd port 
and 4th port are open for free passage, and the 1 st port and 3rd port are open for free passage, 
and the 2nd port and 4th port are open for free passage. 

[0027] the [ above-mentioned ] — 2 4 way change-over valve (22) is equipped with four ports. 
As for 2 4 way change-over valve (22), piping connection of that 1 st port is made with the 
outflow port (37) of compression / expansion unit (30). the [ this ] — Piping connection of the 
2nd port is made with the other end of an outdoor heat exchanger (23). piping connection of the 
3rd port is made with the other end of indoor heat exchanger (24) through interunit piping (16), 
and piping connection of the 4th port is made with the outflow port (37) of compression / 
expansion unit (30). the [ and ] — 14 way change-over valve (21) switches to the condition 
(condition shown in drawing 1 with a broken line) that the condition (condition shown in drawing 1 
R> 1 as a continuous line) that the 1 st port and 2nd port are open for free passage, and the 3rd 
port and 4th port are open for free passage, and the 1 st port and 3rd port are open for free 
passage, and the 2nd port and 4th port are open for free passage. 
[0028] Configuration» of «compression / expansion unit As shown in drawing 2 , the 
compressor (50) which compression / expansion unit (30) compresses a refrigerant more than 
the critical pressure, and is sent out, and the motor (40) which supplies power to the expansion 
machine (60), compressor (50), and expansion machine (60) which expand a refrigerant through a 
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driving shaft (45) are contained in the state of seal in casing (31) of a cylindrical shape. These 
compressors (50), the motor (40), and the expansion machine (60) are connected with the 
common driving shaft (45). Moreover, the inhalation port (34), the regurgitation port (35), the 
inflow port (36), and the outflow port (37) are established in casing (31). 
[0029] The frame (41) is prepared in the interior of said casing (31). By this frame (41), the 
building envelope of casing (31) is divided in expansion machine side space (32) and compressor 
side space (33). And an expansion machine (60) is installed in the expansion machine side space 
(32) in casing (31), and the compressor (50) and the motor (40) are installed in the compressor 
side space (33). Moreover, in compressor side space (33), the motor (40) is arranged above the 
compressor (50). 

[0030] As shown in drawing 2 , the compressor (50) concerning this operation gestalt is 
constituted by the so-called rocking piston mold rotary compressor. This compressor (50) is 
equipped with the driving shaft (45) which transmits power from a motor (40), the crankshaft 
(55), the piston (53), the cylinder (51). and the cylinder room (52). 

[0031] The above-mentioned piston (53) is formed in the shape of a circular ring, and is inserted 
in the periphery of the crankshaft (55) formed successively by the driving shaft (45) free 
[ rotation ]. Although not shown in this Fig., the blade is formed in this piston (53) at one. This 
blade is inserted in the cylinder (51) through the bush (it does not appear in drawing 2 ). And said 
piston (53) rocks a bush at the supporting point, decreases the volume of a cylinder room (52), 
and compresses a refrigerant. 

[0032] Inhalation opening (57) and the delivery (58) of a refrigerant are formed in the above- 
mentioned cylinder (51). The inhalation port (34) of said compression / expansion unit (30) is 
connected to this inhalation opening (57). Moreover, the discharge valve (56) is prepared in the 
delivery (58). Opening of this delivery (58) is carried out to the compressor side space (33) in 
casing (31). And the end of a regurgitation port (35) is carrying out opening near the upper limit 
of compressor side space (33). 

[0033] As shown in drawing 2 . the expansion machine (60) concerning this operation gestalt is 
constituted by the scroll type expansion machine. This expansion machine (60) is equipped with 
fixed scrolling (61) and movable scrolling (64). The above-mentioned fixed scrolling (61) is 
equipped with the curled form fixed side lap (63) which projects to the inferior~surface-of- 
tongue side of an end plate (62) and this end plate (62). The end plate (62) of fixed scrolling (61) 
is being fixed to casing (31). On the other hand, the above-mentioned movable scrolling (64) is 
equipped with the curled form movable side lap (66) which projects to the top-face side of a 
tabular end plate (65) and this end plate (65). 

[0034] Fixed scrolling (61) and movable scrolling (64) are arranged with the posture which 
counters mutually, and an expansion chamber (67) is divided because a fixed side lap (63) and a 
movable side lap (66) get into gear. The input (80) of a refrigerant is drilled in the core of the 
above-mentioned fixed scrolling (61). On the other hand, the eccentric shaft (68) formed 
successively by said driving shaft (45) is inserted in the core of the above-mentioned movable 
scrolling (64) free [ sliding ]. 

[0035] Movable scrolling (64) is supported by said frame (41) through the Oldham ring. Moreover, 
the frame (41) is supporting said driving shaft (45), and serves as the bearing of an expansion 
machine (60). 

[0036] - Explain actuation of the operation actuation-above-mentioned air-conditioning machine 
(10). Here, actuation of compression / expansion unit (30) is continuously explained and 
explained about the actuation at the time of air conditioning operation of an air-conditioning 
machine (10) and heating operation. 

[0037] «air conditioning operation» — the time of air conditioning operation — the — the [ 1 
4 way change-over valve (21) and ] — 2 4 way change-over valve (22) is switched to the 
condition which shows in drawing 1 with a broken line. If it energizes to the motor (40) of 
compression / expansion unit (30) in this condition, a refrigerant will circulate in a refrigerant 
circuit (20) and a refrigerating cycle will be performed. 

[0038] The refrigerant of a carbon dioxide (002) is inhaled to a compressor (50). In the 
compressor (50), a refrigerant is compressed and the pressure is high rather than the critical 
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pressure of a carbon dioxide. Thus, the compressed refrigerant is breathed out in the 
compressor side space (33) in casing (31), and flows into the exterior of casing (31) through a 
regurgitation port (35). then, a refrigerant — the — it is sent to an outdoor heat exchanger (23) 
through 1 4 way change-over valve (21). 

[0039] In an outdoor heat exchanger (23). heat exchange is carried out to the outdoor air to 
which the refrigerant which flowed is sent by the outdoor fan (12). By this heat exchange, a 
refrigerant radiates heat to outdoor air. the refrigerant which radiated heat — the — 2 4 way 
change-over valve (22) is passed, and it flows into the expansion machine side space (32) of 
compression / expansion unit (30) through an inflow port (36), and flows into an expansion 
machine (60) further. 

[0040] In an expansion machine (60), the refrigerant which flowed from input (80) expands by the 
isentropic process, and changes from a supercritical-pressure condition to a vapoMiquid two 
phase condition through a saturated liquid condition. 

[0041] the refrigerant which flowed out of the tap hole (81) of an expansion machine (60) — an 
outflow port (37) — passing — from compression / expansion unit (30) — flowing out — the — 
2 4 way change-over valve (22) is passed, and it is sent to indoor heat exchanger (24). 
[0042] In indoor heat exchanger (24). the refrigerant which flowed carries out heat exchange to 
the indoor air sent by the indoor fan (14). A refrigerant carries out endoergic from indoor air, and 
indoor air is cooled by this heat exchange, the refrigerant after endoergic — indoor heat 
exchanger (24) — coming out — the — 14 way change-over valve (21) is passed, and it is 
inhaled through an inhalation port (34) to the compressor (50) of compression / expansion unit 
(30). And a compressor (50) compresses the inhaled refrigerant again and discharge and this 
circulation are repeated. 

[0043] Here, in an expansion machine (60). the rotational motion force which the refrigerant 
which flowed is expanded by the isentropic process and is equivalent to the amount of enthalpy 
falls of a refrigerant is collected. With a driving shaft (45). this collected rotational motion force 
is transmitted to a compressor (50), and is used for the drive of a compressor (50). Moreover, 
the rotational motion force is transmitted to a compressor (50) through a driving shaft (45) by 
the motor (40), and since a compressor (50) is driven with the rotational motion force 
transmitted from an expansion machine (60), this rotational motion force is used. 
[0044] «heating operation» — the time of heating operation — the — the [ 1 4 way change- 
over valve (21) and ] — 2 4 way change-over valve (22) is switched to the condition which 
shows in drawing 1 as a continuous line. If it energizes to the motor (40) of compression / 
expansion unit (30) in this condition, a refrigerant will circulate in a refrigerant circuit (20) and a 
refrigerating cycle will be performed. 

[0045] the refrigerant concretely compressed with the compressor (50) — a regurgitation port 
(35) — passing — from compression / expansion unit (30) — flowing out — the — 14 way 
change-over valve (21) is passed, and it is sent to indoor heat exchanger (24). In indoor heat 
exchanger (24), the refrigerant which flowed carries out heat exchange to indoor air. By this heat 
exchange, a refrigerant radiates heat to indoor air and indoor air is heated, the refrigerant which 
radiated heat by indoor heat exchanger (24) — the — 2 4 way change-over valve (22) is passed, 
and it flows into an expansion machine (60) through an inflow port (34). 

[0046] With an expansion machine (60), the refrigerant which flowed from input (80) expands by 
the isentropic process, the refrigerant after expansion — an outflow port (37) — passing — from 
compression / expansion unit (30) — flowing out — the — 2 4 way change-over valve (22) is 
passed, and it flows into an outdoor heat exchanger (23). In an outdoor heat exchanger (23), the 
refrigerant which flowed performs outdoor air and heat exchange, and a refrigerant carries out 
endoergic from outdoor air. the refrigerant after endoergic — the — 14 way change-over valve 
(21) is passed, and it is inhaled through an inhalation port (34) to the compressor (50) of 
compression / expansion unit (30). A compressor (50) compresses the inhaled refrigerant again 
and discharge and this circulation are repeated. 

[0047] » of «compression / expansion unit of operation As shown in drawing 2 . the 
compressor (50) of compression / expansion unit (30) is driven with said motor (40). That is, if 
power is transmitted to the driving shaft (45) of a compressor (50) from the driving shaft (45) of 
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a motor (40), the crankshaft (55) formed successively by this driving shaft (45) will rotate. If a 
crankshaft (55) rotates, the piston (53) circumscribed to a crankshaft (55) free [ sliding ] will 
perform rocking movement within a cylinder (51). 

[0048] A refrigerant is inhaled from inhalation opening (57) at a cylinder room (52) according to 
rocking movement of a piston (53). The inhaled refrigerant is compressed at the cylinder room 
(52) divided by the piston (53), the cylinder inner circle wall, and the blade (54), and is 
compressed to the predetermined pressure more than the critical pressure of the carbon dioxide 
which is a refrigerant. The refrigerant beyond a predetermined pressure is breathed out by 
compressor side space (33) from a delivery (58) through a discharge valve (56). The refrigerant 
breathed out in casing (31) is breathed out from a regurgitation port (35) to a refrigerant circuit 
(20). 

[0049] Said expansion machine (60) carries out isentropic expansion of the flowing refrigerant, 
and collects mechanical power from a refrigerant. That is. the refrigerant which flowed into 
expansion machine side space (32) from the inflow port (36) flows in into an expansion chamber 
(67) from input (80). The refrigerant which flowed in the expansion chamber (67) pushes and 
moves movable scrolling (64), expanding. 

[0050] Movable scrolling (64) carries out orbital motion as a refrigerant expands, and running 
torque is transmitted to a driving shaft (45) through an eccentric shaft (68). The running torque 
given to the driving shaft (45) is transmitted to a compressor (50) as mechanical power. 
[0051] Furthermore, if movable scrolling (64) rotates, the refrigerant in an expansion chamber 
(67) will finish an expansion process, and will flow out of an outflow port (36) into a refrigerant 
circuit (20). 
[0052] 

[The gestalt 2 of implementation of invention] The gearing mold expansion machine shown in 
drawing 3 is used for the fluid machinery concerning this operation gestalt as said expansion 
machine (60). 

[0053] This gearing mold expansion machine comes to have the input (80) and the tap hole (81) 
of a bearing and a refrigerant which are supported for the revolving shaft (73) of at least two 
gearings (70) which mesh to each other, and housing (72) with which the glasses-like room (71) 
which contains this gearing (70) was formed and these gearings (70), enabling free rotation. 
[0054] The refrigerant which flowed from input (80) rotates a gearing (70) by the differential 
pressure by the side of input and a delivery, and is incorporated by the refrigerant migration 
section (74) divided by the inner skin of the gear tooth with which a gearing (70) adjoins, and said 
glasses-like room (71). The refrigerant by which (74) migration was carried out in the refrigerant 
migration section expands, the moment the refrigerant migration section (74) was open for free 
passage with said tap hole (81), and it is breathed out. Said at least one revolving shaft (73) 
transmits the power collected from the refrigerant to the driving shaft (45) of said compressor 
(50) as a driving shaft (45) of said expansion machine (60). 

[0055] Thus, a part of internal energy which a refrigerant has is collected as mechanical power, 

and it is used for a part of power of a compressor (50). 

[0056] 

[The gestalt 3 of implementation of invention] The root mold expansion machine shown in 
drawing 4 is used for the fluid machinery concerning this operation gestalt as said expansion 
machine (60). 

[0057] This root mold expansion machine comes to have the input (80) and the tap hole (81) of a 
bearing and a refrigerant which are supported for the revolving shaft (73) of the eyebrows mold 2 
leaf type rotor of a pair, and a housing (72) with which the rotor room (75) of the shape of a 
semicircle which contains this rotor (75) was formed and this rotor (75), enabling free rotation. 
[0058] It rotates in the condition of gearing to the deddendum of the rotor of another side, and 
between the wall surfaces of a rotor room (75), the addendum of one rotor (75) divides the 
refrigerant migration section (74), and rotates these rotors (75). The refrigerant transported in 
the refrigerant migration section (74) expands, the moment the refrigerant migration section (74) 
was open for free passage with said tap hole (81), and it is breathed out. Rotating each rotor (75) 
to hard flow, respectively, said at least one revolving shaft (73) transmits the power collected 
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from the refrigerant to the driving shaft (45) of said compressor (50) as a driving shaft (45) of an 
expansion machine (60). 

[0059] Thus, a part of internal energy which a refrigerant has is collected as mechanical power, 
and it is used for a part of power of a compressor (50). 

[0060] In addition, although the rotor (75) constitutes the expansion machine (60) from this 
operation gestalt by the root mold fluid machinery of a 2 leaf type, a rotor is able to replace with 
this and to use the root mold fluid machinery of a 3 leaf type. 
[0061] 

[The gestalt 4 of implementation of invention] The screw mold expansion machine shown in 
drawing 5 is used for the fluid machinery concerning this operation gestalt as said expansion 
machine (60). 

[0062] This screw mold expansion machine comes to have the input (80) and the tap hole (81) of 
housing (72) with which the rotor room (76) which contains the male rotor (77) which has a 
distorted gear tooth greatly, and which gears mutually, and a female rotor (78) and this rotor (77 
78) was formed, the bearing supported for the revolving shaft of this rotor, enabling free rotation, 
and a refrigerant. 

[0063] The refrigerant which flowed from input (80) rotates a rotor by the differential pressure 
by the side of input and a delivery, and is incorporated in the clearance between a male rotor 
(77) and a female rotor (78). Expanding so that the clearance volume in a distorted tooth space 
may be made to increase, the refrigerant incorporated in clearance rotates a rotor (77 78), and 
moves toward a tap hole. 

[0064] Said at least one revolving shaft (73) of a male rotor (77) or a female rotor (78) transmits 
the power collected from the refrigerant to the driving shaft (45) of said compressor (50) as a 
driving shaft (45) of an expansion machine (60). 

[0065] Thus, a part of internal energy which a refrigerant has is collected as mechanical power, 

and it is used for a part of power of a compressor (50). - 

[0066] 

[The gestalt 5 of implementation of invention] The Kinney mold expansion machine which is a 
kind of a rocking piston mold rotary expansion machine is used for the fluid machinery 
concerning this operation gestalt as said expansion machine (60). 

[0067] As shown in drawing 6 , this expansion machine (60) comes to have the cylinder room 
(52), this cylinder (51), the input (80), and the tap hole (81) of the shape of a cylinder which 
contains a revolving shaft (73), the piston (53) rotating around the external surface of the 
crankshaft (55) which carries out eccentricity and rotates, and a piston (53). 
[0068] The above-mentioned piston (53) is formed in the shape of a circular ring, and is inserted 
in the periphery of the crankshaft (55) formed successively by the revolving shaft (73) free 
[ rotation ]. The blade (54) is formed in one and the refrigerant passage (82) which leads in a 
cylinder from the input (80) of the edge of this blade (54) is established in this piston (53). This 
blade (54) is inserted in the cylinder (51) through the bush (59). 

[0069] If a piston (53) crosses a top dead center, the refrigerant passage (82) blocked in the 
bush (59) will be open for free passage in a cylinder room (52), and a refrigerant will flow in a 
cylinder room (52) through refrigerant passage (82) from input (80). The refrigerant with which 
the cylinder room (52) flowed expands, and pushes and moves a piston (53). If the refrigerant 
with which the piston (53) newly flowed across the top dead center again begins to make a 
piston (53) rock, the refrigerant which finished like the expansion line in a cylinder room (52) will 
be pushed on a piston (53), and will be breathed out from a tap hole (81). Rocking movement of a 
piston (53) is changed into rotation of a driving shaft (45) through said crankshaft (55), and 
transmits the power collected from the refrigerant to the driving shaft (45) of said compressor 
(50). 

[0070] Thus, a part of internal energy which a refrigerant has is collected as mechanical power, 

and it is used for a part of power of a compressor (50). 

[0071] 

[The gestalt 6 of implementation of invention] The rocking piston mold rotary expansion machine 
shown in drawing 7 is used for the fluid machinery concerning this operation gestalt as said 
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expansion machine (60). This expansion machine (60) comes to have a cylinder (51). input (80), a 
tap hole (81 X etc. of the shape of a cylinder which contains the piston (53) and this piston (53) 
which slide on the external surface of a revolving shaft (73) and the rotating crankshaft (55), and 
the bush (59) which supports the blade (54) formed in one, and this blade (54) in a cylinder (51) 
and a piston (53). 

[0072] Input (80) is formed in the shaft center section of a revolving shaft (73), and near the 
right of the bush (59) in drawing 7 , a tap hole (81) penetrates a cylinder (51) and is formed. 
Crankshaft side refrigerant passage (83) is formed in the near-side end face of the revolving 
shaft (73) in drawing 7 , and a crankshaft (55). This crankshaft side refrigerant passage (83) is a 
groove refrigerant path which covered the periphery of a crankshaft (55) from said input (80), 
and was formed in the shape of a straight line. 

[0073] Piston side refrigerant passage (84) is formed in the near-side end face of said piston 
(53) in drawing 7 . This piston side refrigerant passage (84) is formed along with the inner 
circumference of said piston (53) covering the part which right-hand side left near the left-hand 
side of the blade (54) in drawing 7 a little. That is, in the inner circumference section of a piston 
(53), the field where piston side refrigerant passage (84) is not formed in the part is prepared. 
Moreover, the left-hand side edge of the blade (54) of piston side refrigerant passage (84) is 
extended toward the periphery of a piston (53). Therefore, if a crankshaft (55) rotates, 
crankshaft side refrigerant passage (83) and piston side refrigerant passage (84) will change to a 
free passage condition and a cut off state to predetermined timing. 

[0074] If a piston (53) crosses a top dead center as shown in (a) of drawing 8 , crankshaft side 
refrigerant passage (83) and piston side refrigerant passage (84) will be open for free passage, 
and a refrigerant will begin to flow in a cylinder room (52) from input (80). The refrigerant which 
flowed expands in a cylinder room (52). As shown in (b) - (g) of drawing 8 , by expansion of this 
refrigerant, a piston (53) rocks and a revolving shaft (73) rotates to the counterclockwise 
rotation in drawing 8 . 

[0075] If a piston (53) approaches a top dead center again as shown in (h) of drawing 8 , said 
crankshaft side refrigerant passage (83) will be intercepted with piston side refrigerant passage 
(84) in the field in which the refrigerant passage of the piston inner circumference section is not 
formed, and the inflow of a refrigerant will stop it. The refrigerant in a cylinder room (52) 
continues expansion further, and a piston (53) is pushed on a top dead center, and it moves it. If 
the refrigerant with which the piston (53) newly flowed across the top dead center begins to 
make a piston (53) rock as shown in (a), the refrigerant in a cylinder room (52) will be pushed on 
a piston (53), and will be breathed out from a tap hole (81). 

[0076] Rocking movement of a piston (53) is changed into rotation of a driving shaft (45) through 
said crankshaft (55), and transmits the power collected from the refrigerant to the driving shaft 
(45) of said compressor (50). 

[0077] Thus, a part of internal energy which a refrigerant has is collected as mechanical power, 

and it is used for a part of power of said compressor (50). 

[0078] 

[The gestalt of other operations] As a fluid machinery concerning other operation gestalten, 
although illustration is not carried out, a compressor, an expansion machine, and a motor are 
contained in the sealing condition in casing, and what is connected in the condition that a 
compressor and a motor become fixed [ a compressor and a motor, and an expansion machine / 
the ratio of each rotational speed ] while each rotational speed is connected in the condition of 
being mutually in agreement is mentioned. 

[0079] In order to make it the ratio of the rotational speed of the driving shaft of a compressor 
and a motor and the driving shaft of an expansion machine become fixed, the gear device 
constituted between the driving shaft of said expansion machine and the driving shaft of said 
motor combining two or more gearings with which pitch diameters differ is made to intervene. . 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole air-conditioning machine block diagram concerning an operation 
gestalt. 

[Drawing 2] It is compression / expansion unit concerning an operation gestalt. 

[Drawing 3] It is the outline sectional view of the gearing mold expansion machine concerning the 

operation gestalt 2. 

[Drawing 4] It is the outline sectional view of the root mold expansion machine concerning the 
operation gestalt 3. 

[Drawing 5] It is the outline sectional view of the screw mold expansion machine concerning the 
operation gestalt 4. 

[Drawing 6] It is the outline sectional view of the Kinney mold expansion machine concerning the 
operation gestalt 5. 

[Drawing 7] It Is the outline sectional view of the rocking piston mold rotary expansion machine 
concerning the operation gestalt 6. 

[Drawing 8] It is the schematic diagram showing the process of the rocking piston mold rotary 
expansion machine concerning the operation gestalt 6 of operation. 
[Description of Notations] 
(20) Refrigerant circuit 

(30) Compression / expansion unit (fluid machinery) 

(31) Casing 
(40) Motor 

(45) Driving shaft 
(50) Compressor 
(60) Expansion machine 
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[0 0 3 0] ia2fr^-rj;5l-. 2|s:|IJSJi^^t-«?)ffi® 

m (50) tt, v>fc>«^?>jS»f;^ hv^n-^ 

^fi&$ixTt^.5. i^iiis^ (50) fi. mmm (40) a^?> 

Sb;^)^&eii-r'5^fi<)l4 (45) . (55) . 

V:^ (53) , (51) . i^U^'^^S (52) 

to 0 3 1 1 ±fEf;^ h>- (53) Rili^lCJF^fig^ 
ix, lEBfjtt (45) JcilSr^nfc^' (55) ni^m 
{c|HieeaElctK*t>ji*ix-C»r'>?>. slEEtcfi^^H'icv^ 
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ibs, f^f;^hi/ (53) lw(4, yu— K;45-i^tc)i^fiS$ix 

^yi^— Kia, (ia 2 lc«^ix/iV^) 

Sr^M,T'>y>^ (51) lc^fA$J^-C^^5. -tur, 85 
IEe;^Kv (S3) tt. ::^3'->3.*^5t;St;::mi(>U. vy:^ 

(52) <75^a^r«'>$-frTftiSf^JIiffii-5. 

[0 0 3 2] ±is->y:>^y (51) (c:*±, i«&^ioKAa 
(67) tetffip (58) isji^^^tvcvi. roKAP 

(57) t^H, SaiEffi«-IBg!S3.= .y h (30) OKA^K- 

h (34) imm-^nxy,^^. i^tz^ otaip (58) ic«6t 

y<7 tb# (56) AS^Itt>ixTV>5„ wOqtmP (58) 14, -Jr 

— >'>^^ (31) ^(ommmm^fsi (33) icbbpl-cv^ 

5. -^rUT, JI«»ffl3Sra (33) «±iffi#i5»3tt, etffi 

/J^— h (35) ro— dS^siSP Lr^^5. 

[0 0 3 3] i2i2ji*i-j; :^^mmm^^^mm. 

m (60) 14, /uSffig!R«HcJ:«)«fi&*ix-rv^ 
5. :L(r>mmm (60) (4, @^^^'n-yu (61) i ^H) 
^^'n— (64) i:4r<iix.-rv>So a— /w 

(61) f4. (62) t. K»« (62) rc>T®l»l'-^a 

-rSjS^#«trc>@^{B!i9s'7' (63) i:Sr^ii^•rv^5. S 
P<> :^;^^'n— (61) ro^tS (62) J4. ^—U>'i^ (31) 
(c:@^$H-Cv^5. — ±fB^®);=^^ (64) 

J4. tR^^ro^« (65) i:. g^i^ts (65) (K>±.mm^^m 

. i-2>}!a«#«ro"ri!)ft!l7S'7' (66) i:Srffi^-CV>5, 
[0 0 3 4] a^^^^J'n— (61) t Pllb;^^' n— /V 
(64) t (4SV->{i*Hp]i--5§l^-CiBg^ftt, H^fiJ^S' 
7* (63) fS!9blS67'yZ^ (66) ^ t -CSgSS^ 

(67) dSEiBSJxS. JiffiS*:^^n— (61) ro«^''L^ 
giJ{wf4. ?^^(^J1tAP (80) ds^SJ^nrv^s, — 
JblE^K):^^ n— yix (64) «0>*''ij>gSJ::»4, BulE^iftW 
JO (45) (c:%|9;$tt;^^'i>M (68) ^$@tbg&lc|g^i6)^^ 

[0 0 3 5] bIKj;^^ o— yu (64) (4. y 
<Sr^UTS5ia7U-A (41) ir^jt^ttTV^S. 

(41) f4, gfJieiEibtt (45) Sr^l^U-C*J9, 
Bl^Sfi^ (60) co$4S^t^r*^3lTV^5. 

[0 0 3 6] -jlKiftf^- 

±ie^^^ (10) (Dmm^-:>^^xm.m-ti>, rcT-«4. 

^Sa^ (10) ^o}ftW3le^STJ5eM3le^»W)f^^J:o^^ 

(0 0 3 71 jft^iite^j-14. 1^ 1 ggssso 

Ift^P (21) STJ5^ 2 6388^^* (22) dSSl l(C«ft«S-C^ 

K (30) (ommm (40) i^iimi-st, j^j^aK (20) 
[0 0 3 8] Kmm (50) '-<4. -mtmm (C02) 

(0?&^ASP^A$tv5. mm\^ (50) T'I4. i^^*sjE«§$ 

TV^So CK^J: 9»c:lESi$tt7t;^JK<4, ^-'>>-i^ (3 
50 1) f^rojEjg^ffiJ^ra (33) ^etai^Ftb, n±ffisK— h (3 
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5) ^riioT-/- (31) (Df^-U^^m-r^o ^(O 

^mt. miiaK^^# (21) 

m (23) '^i^5>i^^>. 
[0 0 3 91 (23) T'tt. «tAUfc?&«ti4i 

^^7rv (12) {cj;«5iibix5^^?^te<!:fl*iiS5ifei- 

*fefKlLyS:i^«E«:, m2B3K9)m# (22) SriiiSb. SKA 
h (36) SriioTlB^-ffigSga.^S' h (30) <08g!B 
«(Bl^ra (32) -^jSAU. Mf::«:lil^SS«l (60) '-StAi- 
5„ 10 
10 0 4 01 (60) T'tt, SEAP (80) *»P>8lEA 

[0 0 4 11 Si3g«l (60) WiSEttJP (81) A^bSittllLfc 
J^^tt, SKHlsK-K (37) Sriio-Cffiffi-BK®^:^^ h 

(30) /b^fjJiftBb. m2EggS§}^# (22) «riiiSUT^ 
rt^^^lS (24) -i^PjtvS, 

[0 0 4 2] (24) -^tt, gftAUfcj^M*5 

^rt^ri^ (14) ir J: 9 31^*1. SlSl^^^i: SRi2g«li- 

(24) S:ai-C^lEgK«3lfe# (21) Srililb. SJA>K— 
h (34) SriioTJBEIBi-IK56^=y h (30) roffiiffiffil. (5 

0) --SiA^ttS. ^tLT. JEiSSa (50) ti, KAbyt 

[0 0 4 31 mwm. (60) gStAbfcJftJK 

tvjtlHlfel(i;^l4. ^ibM (45) »cJ;oXJEffi« (50) 
eaStt. (50) 0!ffitblC*lJffl$n5. JE 50 

«ia (50) ^ci:. mib^ (40) tCj:>7|gif)M (45) 
CTlHlK«j;^;aseJi^*i.. ::(0|ii$5Wi;^)»ilI|g!5m (60) 

*^e>eji$4x5iaifei();^)t^kf;i> mmm. (50) ^^wii- 

[0 0 441 SMilfe^t^Ji. ^ 1 ggSS^ 

(21) 5.t;?m2EgSg^^# (22) 1 {cUSI-c^ 

h (30) romKi« (40) {diim^st. i^jRiHiK (20) 

[0 0 4 5] mmm. (50) T'JESS ^? iX7ti<^j« 40 

BttbJi^-h (35) S:iioTJEi^-Sg5B^=-;' h (3 

0) A»e>s!Emu. miEaK^m# (21) sraiauT^rt 

fl&?5^S (24) --ai^n^o ^F*9flR5smS (24) T'tt. 

SrtHft^tfell (24) -e«c?l6Ufc?&^SEl*. S2EgKW»# 
(22) ^liiSt. SEAsK-h (34) Sriiorag®^ (6 

0) '^StAf 5, 
[0 0 4 6] 8^55^ (60) T*«. 8SAP (80) d^bsSA 
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gStti^-h (37) ^iioTffi^-B^!g^=- .y h (3 

0) *^e,g!tiiiU. B2EggS^lfe# (22) ?rifiigUT^^ 
f»2SfmSg (23) ^ifEA-rS. ^^1-flH3!f«iS (23) -cii, 
«tAUfc?&jStdS^#1-^^i:fl&jSfiftS:ffV\ 

^A-t^Kf^-rso Bif^^<^?f>!S««. rniEK^^* (2 

1) SriiigL. »5AjK-h (34) Srji-pTIISI-ggSS^.^: 
s/ H (30) <0|£iffi«l (50) '-KAStbS. (SO) 
tt. KALfcJftfiESrSU^ffiffiurBtffiU. ::<oifgt*s«fe 

[0 04 71 (OEi^ • 1^36^- y V OSbm) H 2 tc^-f" 
J:5<;i. JEffi-0!S^=5' K (30) <D£E«|« (50) tt, 
SSSESlftttI (40) |;iJ;oT]K«)$n5. BP*>. mtt« 

(40) aymmm (45) ^^^SEi^^ (50) nmWM (45) 
»ciib;^*se»$tt5i:x l^lgiblfi (45) \z.^WL^i\.tL^ 
^V^'tti (55) di|i]f(i-f--5. (55) d^igibi- 

st, ^^v^tt (55) tijiSba^Eiii^g-rsf;^ 

(53) ;4Sv/!J>y (51) I^T•Stbafb^^T 5 „ 

[0 0 4 81 ffiSEttx (53) wSfbilSbtitieo 

-CKAP (57) (52) JcKA^fixS. ® 

A^ixfc?&j!SE(i. (53) tixy v^^rtj^g^Uf 

IT'U— K (54) {cEIIi^4xfc:->!; i^^^^ (52) T-JEJS$ 

T?ffiiffi$n5. 3f^JE;^«:4lifci^aEfi, tfcW# (56) 
«rilCT, etmP (58) itHEJ^Miil^Fsl (33) ICPtfcU 

$ix-5. (31) rti;iqtai$ttfci^jSE»4. sta 

5K- h (35) t^h^mrnVk (20) -^qtttJ^tbSo 
[0 0 4 91 8JISK3B« (60) tt. «£Ai-2.?&fflESr^3i 

BP*>, sftA^- h (36) ;a»e>Sg5S^<By^F^ (32) \z.m.K 
bfcJ^iSEtt. SiEAP (80) t^hm^m. (67) rt-^iiEtvii 
tf. 1K5S^ (67) f^JcsSALfci^aCW:, HgSSUTi^s "I 
i!);:^i'B— (64) SrJf Lftd^-t". 
[0 0 5 0] ?&JSE!6Sgi3g-r5»C$6o-C^»i;^^' n— 
(64) jJS^itoSaLx {S't-W (68) Sr:^M.T^ibtt (4 
5) IdlHlla h/W^/JSea^^xS, letbtt (45) t;i4-;t^ 
tvfclHl^hyu^fi. ««Wtt;'3t LTBESim (50) Jcfi 

[0 0 5 X1 MfC^ib;:^:}' n— (64) *SIslteUT«^< 

Bi3g^ (67) nn-^mt. mwcSM^^i^TLxm.^if- 
-V (36) t^h'^w^^ (20) '^ssaii-s. 

[0 0 5 2] 

mmmmm m tux. la 3 jc^-t-«*:s!iig3S««rffl 

[0 0 5 3] g^lS*SH^!Sa»4, ? 
<i:t2o(D«* (70) (70) S-iRjrt-rSBB 

(71) d^ff^fig^tifc^N-^i^^i^^ (72) mmm 

(70) roiHlGWi (73) *[HHft§SfC^*-rSfftg(t. 
MW»gAP (80) St/»SaJR (81) Srii;tT/iSo 
[0 0 5 4] 8£AP (80) !l»fjSfcAUfc?&jaEl4. JiEAP 
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fiUirDtmPffiiloHJEtciJ: f?®^ (70) Srlsllb^lir. 

(70) (omm-r^mtmmm^M ai) (o^^mmcx 
r>Bim^titii!?^m^^n (74) »;ist«9ii±ix-5o 
inSBT (74) i^iik^titifiimi^. ?^mf^^m (74) tm 
lassmp (81) ^iiiiLyhsr«Ticig5iLTffta3^tt^o 

{l^/.e< ^ t loOHfj|2lHJ$c$* (73) fll5S3S« (6 

0) (ommm (45) tur. ?&j»;5^t>i«iitx$tt;fci!):^pSr 
SiIfajEffiSI (50) O^lbtt (45) j^eigi--5o 

[0 0 5 5] rtDj: c^— 
SfPds«ft«6?j>Si6;^?t LTlElflX^ti. EESSa (50) oib;^ 

[0 0 5 61 

tUIEfig^ia (60) ^L.T. lll4i;i;^-r/u-:yMB^^m^ 

[0 0 5 7] m/\^—'ymmmm\'X. -'M<o^^m=.m^ 

ti — i$^-t. m^ — ^— (75) ^l|X**3i-^4^^Rt^(Dn- 
^ (75) dSjj^^^ixTt^N^^^:^^^/ (72) 

(75) OlUtett (73) sriHiKieatci^^-rsws 
tt. ?&iKoaEAP (80) Xt^attbP (81) i:m^Xfj: 

[0 0 5 8] wtV^n — (75) (i. — :&cOa — iJ' — 

(75) <Dmmm:^(Du--^--<om7t\:im^^o^m'v^ 

[HieL. D-^-^ (75) OMM^orplt-^ft^^iUSP 

(74) ^^mv.xmm-r^o ^m^m^ (74) -c^^iii^ 
thtc/^mi^. ^^m^m^ (74) ;!>5fjfEgsmp (sd tm 
mi.ftmmi^mmi.xftkm^ti^. (75) 

(73) fi. 8^36^ (60) (45) i: UT. 

«;6-fclHliRSixyhfti:ti*tfrlBlE3RI«6 (50) <o|gi!jiWi (4 

5) (d^iS-t^o 

[0 0 5 9] wfOj: p{C?^^O^Of^a5:r.^^/W:3^— (D— 
«fI5>&S^««*I!j;^i: LTlHj«X$ix. iEi^m (50) <omt^ 

[0 0 6 0] f^. ^■mmMmx\^. u-^-- (75) ;6S- 
[0 0 6 1 ] 

(60) irtT. [il5ic^-r;^i5^ y :x-S!8^3g 

[0 0 6 2] 1%:;^^ y ;^#< :J3LCnfci 

®<^i^oSi^lcni*;9^-&5»D-^- (77) tm^-^- 

(78) . H^n-i$^— (77,78) ^iR^ft-T 5 n -^5^ (7 

6) ;6S?|^^SH7t/Ne7v^:^i/ (72) . Kni-^— (OlHie 
fi^lHlgftSft(c5:^-t-5#§:lt. ?ftS«oiiEAP (80) S 
I/. SStBP (81) ^{ix.T/^^'So 

[0 0 6 3] JSAP (80) ;^-bSgAUyti*&iKfl. gEAP 
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{17) tm^—^- (78) (om(D'r^^\^^^^t. 

(77.78) SrlElffij^ii:. iiftta P(Cfpjd^oTS^ift-r 5o 

[0 0 6 4] *|n — (77) Xfili«D — ^5^— (78) (D 

/>/^ < 1 1> 1 o<7)HiifeiEi«ctt (73) fi. mmm (eo) <d 

^tttt (45) t\.X. ^mfi^^^itSL^titiW}tii:mUm 

mm (50) (oigistt (45) \zBm-r^o 

[0 0 6 5] :icoX o\c^/?^f^(on^^U=^^/^^—<o— 
JO mmmmm:^ti.xj^iSL^i:i. j£mm (50) (d»;/3 

[0 06 6] 

[0 0 6 7] igi6i;i^-rj:5i-. ^mmm (60 © 

e$A (73) . U'L^l.X^m-r^^^'^'^^ (55) £Di$1>® 
^[H]»-r^fc:';^ (53) . f;?^!-^ (53) SritK^J-fS 

RtB^^tov^y (52) , Ki><y>^ (51) . s$AP 

20 (80) RXJ^mm^ (81) ^{i;tT/c^So 

[0 0 6 8] ±fefc:';^h>^ (53) f^. Rli<^J;i?F^^ ^ 
tV. lEltete (73) {zm^^Mc^^'^i^mi (55) f^^jg 
^CIHIteSSE^;lffic«)ii^ttTV^-6o ^e;j<.h>' (53) 
fi. K (54) r^—m^l^^^tiXioK>. 

K (54) (Oi^^comAU (80) ^i^bv^y >t5^P^t-aC6 
^ftiK^EK (82) ;6s^^te>^^"CV^5o K:/i^-K (54) 
y y >zx, (59) S^:^^LTi/'y (51) tdifASix 

[0 0 6 9] f>^h>^ (53) J&SJ:^^^Sx.S^. 

(59) -Ctf^SttTl^ytftiStSiEK (82) ;65e/yvy 
m (52) Jcjeiib. ?ftj^J5SgSAP (80) 

(82) ^riit) v-y (52) rtdgEA-r^o c^y>-^ 

^ (52) OgEAby^ftJ^ti. flg^UTb";^ h>' (53) ^ 
}fH!i;&^-ro f^h^^ (53) d5St/Jb5E;S«rMx.r. »r 
fc(;:SSAL?tftiK;65t:''>^ (53) ^JSItl iirii 

iyViy^^ (52) i^oflg^tTm^*^;t/c/^^^;65hf';^ 
h> (53) tcjf ^tLTSSmP (81) ^^ibn±ai^tl.5o 
jxh>' (53) co^Bb3lKifiMffi^^>':J^# (55) Srrft^U 

xmmm (45) cose^itici^m^tb. ?^i^7!>^bie]iK^ 
tifzmti^nii^&mm (so) <omm«b (45) (ceiii- 

[0 0 7 0] 5^-^«&^«<o^#ol^^f|5J:4^/^:¥-<^5- 
[0 0 7 1 ] 

[*wtoiijg(^ji?^6] :^mmmm\:^m^mi$^mmi'^. 

mt^mmm (60) ^LT. Ill7{C77i:i-}gKje;^ h^SJa 

vm^m^m\^^tiiy(Dxh^o t^Bmm (eo) ji. 

0^14 (73) . \Bl^i-^^y>^^ (55) O^ffi^^llBfj 
50 i-^fcf^^h^' (53) . Wi^:^Y> (53) tt:|CJf^^$ 
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thtzy\y-h' (54) . ^y^u-K (54) Sri^y^'^ (5 
1) iz^n-ri>y-y'>^ {59) . fxh>- (53) SritX*^ 
i--5Riii*i©->y >y (51) , cEap (so) Rxfm.ma 
(81)/j:^Sr<i;ir/i5o 

10 0 7 2] gSAP (80) 14, |5]|c$ft (73) (^*4f'£,-SP 
izm^^ti. mma (8I) 14. 0 7»c:*jit-5>^s'->^ 
(59) <^*jfifillc, -^-yt^^^ (51) ^KiiU-CJ^fig^^n 

ru>-5. ia7»c:*5»t2.lHitett (73) atf^^v-^tt (5 

5) (D^^ikmmiZi-i. i5'7>-^'$4{|i|i^M8SK (83) d5 

m^^nx\>^i>, ^^7>'i!7mmif^mmm (83) S5 

lESEAP (80) *»e>^7>'^tt (55) (^J^^JCEo-Cii: 

[o o 7 3] ia7i;i*5Jt5H«if5f^ h V (53) w^Mli 
iSSJCtt, f h >'{Mi^<IKJitK (84) dSJ^m^tvTV^ 

Kf;^ h>'fia?&iSE«E«S (84) tt, »}?Etr;^h>' (5 
3) cDrtJUcfto-C, ia7|C*5ltS>''W'— K (54) (0& 

^. EP*>, f^^hv- (53) <0;^Jl?E15T'f4. ^(D— ggJClf 
^ h >'fi9}ftjSEaE8S (84) OJg^$4^/i^^®«*SB!:^ttn 
TV>-5. h vfti|?&!^SSSS (84) ro^^u— K 

(54) (O&m^Ut-X. t-Xhi^ (53) (^^illC[6]*^oT 
ffifi$*VCV>5o iiecT. ^^i^i'W (55) /45lH]tei-5 
i:, ^'7>'^'tt{By?ftM8iEK (83) i: br>^ h vffiUJftSSCiJKK 

(84) ^JiFf^o^'f ^V'^'-C. j«ii4ftlii:ai»f<ft«gttc: 

10074] 138(0 (a) IC;^"!" J; 5 f:^ h > (5 
3) *sj;5E;SSrjBx.5i:, ^ 7 ttffl!J^«milS (83) 
i:\^::^h'^mi^mm.^ (84) jisjgjlb. iSAP (80) *^ 
PjftaE-ftSjxy i^y^ (52) rt(c:gitALttC*2)o JKAL 
fc?&«!E»±. ->yi^^^^ (52) rt-CBg!a-4-5. 08^ 

(b) ~ (g) J;i^-f-J:5t-. w©}«&jiwig§SJe:J:o 
f;^hv (53) ^s^Sibb, mm$A (73) **E8IC*3 

10075] m8<0 (h) IC^i-J: f ^ h V (5 

3) !65ffO!±5E^{Cifi':5< MIS ^' 7 V-i? iKSt 
SS (83) 14, f;^ h>-(^JllH5ro?^^fl{tS§<0JF^fig$ixTV> 
'Uv^ffl^Tf;^ hV'(RiJf^Mo£S& (84) i:ig©r$n, f^m 
(r>mMm±-ti,, vyv^^^ (52) i^w?^SEi4igtc^ 

^%:mf^^h>' (53) ^-h5E,^i.---t}¥Li))*^-r. 
(a) tCTF-fi^Jc, ti'^h:^ (53) ;!)5±5E,^^a;t 
grfc^cg£ALfci<ft^t/!>5t•;:^ h>- (53) ^J§®b$-frl4 

Cftst, i/y^-^M (52) rtrojft^tt, (5 
3) Jclif Slxr8£tUP (81) d^bfthai^tixa. 



(r) iRpBI 2003-138901 

12 

[0 0 7 6] f^hv (53) (DrnWiMWHim^e.^ y>'^ 
^ (55) ^:^M,T^lbW (45) (0|eieii»)l-^m$tt. 

f^mfi-ib^isi^ixtLSiiifjimfzm^m (so (oi^ttiM 
(45) fce*-t--5. 

[0 0 7 7] r.<OJ; 9 l-i^Jt^Oj^OF^JglSa^J^yW^— CO— 
LTigilX^ix. sulEiEi^^ (50) (D. 

[0 0 7 8] 

JO «tLTf4, lil*t4L''iV>iS, -ir— iy>':J/'rttc, 

[00 7 9] mmmRx/m.wsm<omws^i: mmm<oMiW) 

[|2lffi(OfB!*^j:tft0J] 

[1211] IliSJ^Iitc^S^iSSKO^flsfllfiKlllT-fcS. 
[02] |llS?g^Jc:^2.ffi«l • Ifi^SS^^^y h-CfcS. 

[135] ^} =.—mm^m.(om&m 

^0 [@6] Il%^«l5(c#^^:=— MI^3g^(Omil&»rM@ 
[117] *liS?^^6fc^s«ii!if ;^ hv-So-^r ysggi 
[08] jllS?gffi6Jj:^-5ffi»tf;^ h^-lin— y^ss 

[!f?#<OUiB^l 
(20) ?&^|E1K 

(30) jEm ' y V m^mm 

(31) ^—l^^^if 

40 (40) nmrn 

(45) ^gt}|A 

(50) &mm 

(60) 8^$g^ 
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